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Abstract
Background Chronic kidney disease (CKD) has become a global 
burden on the healthcare system and significantly impacts the 
quality of life of children with the condition. 
Objective To assess quality of life in children with CKD as well as 
its relationship with sociodemographic, medical, and psychosocial 
factors. 
Methods This cross-sectional analytic study was conducted from 
June to November 2021 at Dr. Moh Hoesin Hospital, Palembang. 
Children with CKD aged 2–18 years were included by consecu-
tive sampling. Parents and patients were asked to complete the 
PedsQL™ generic score scale version 4.0 questionnaire.
Results We assessed quality of life in 112 children with CKD from 
parents’ and children’s reports in the PedsQL™ questionnaire. 
Physical and emotional parameters had the lowest scores. Based 
on parental reports, quality of life was significantly associated with 
disease severity (P=0.002), behavioral disorders (P=0.007), and 
sleep disturbances (P=0.001). Based on the children’s reports, the 
factors significantly associated with quality of life were anemia 
(P=0.044), sleep disturbances (P=0.024), and behavioral dis-
orders (P=0.002). Almost one-third of children with CKD had 
general impairment of quality of life, both from parental reports 
(32.1%) and children’s reports (33.0%).
Conclusion Disease severity, anemia, sleep disturbance, and be-
havioral disorders were all associated with poorer quality of life 
in children with CKD.  [Paediatr Indones. 2023;63:395-404;  
DOI: https://doi.org/10.14238/pi63.4.2023.395-404 ].
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Chronic kidney disease (CKD) is a condition 
associated with permanent kidney damage, 
which can progress to end-stage renal 
disease (ESRD).1 Approximately 11-13% 

of the world's population suffers from CKD.2 Globally, 
the prevalence of stage II or lower CKD in children 
was reported to be 18.5-58.3 per million children 
in 2012.3 The ItalKid study reported an average 
incidence of 12.1 cases per year per million in children 
8.8 to 13.9 years and a prevalence of 74.7 per million 
in this population.4 In Indonesia, national data on the 
incidence of CKD is not yet available, especially in 
children. However, the 2013 Basic Health Research 
(Riskesdas) report found that the prevalence of CKD 
in >15-year-olds was 0.2%.5 The mortality rate of 
children with CKD is estimated to be 30 times higher 
than that of healthy children.6,7

CKD has become a global burden on healthcare 
systems and has been recognized as a major threat 
to humans, impacting the quality of life for both 
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children and adults.8,9 The clinical manifestations, 
complications, and management of CKD affect 
children’s quality of life due to disturbances in 
physical growth, barriers in development, such as 
in acquiring motor skills, cognitive disorders, poor 
school attendance due to frequent clinic visits 
or hospitalization, emotional disturbances, social 
relationship disorders, and lack of self-autonomy, 
which lead to disappointment and low quality of 
life.10-14

A previous study compared the psychosocial 
conditions of children with CKD to those of healthy 
children in Greece. Their results indicated that 
children with CKD experienced less social acceptance 
than healthy children. Children with CKD are 
physically weaker and less enthusiastic than healthy 
children.15 Another study examined the quality of 
life of 402 children with CKD using the Pediatric 
Quality of Life Inventory (PedsQLTM) tool. The mean 
total quality of life of CKD children was lower than 
that of healthy controls [74.78 (SD 14.26) vs. 82.87 
(SD 13.16)]. Of children with CKD, 30% had a poor 
quality of life (score <70).16 In addition, Pardede et 
al.6 found that the prevalence of poor quality of life 
in children with CKD was 54.5% based on parental 
reports and 56.3% based on child reports.

Health-related quality of life is influenced 
by sociodemographic, medical, and psychosocial 
factors.14 Previous studies have not fully discussed 
factors that affect the quality of life of CKD children. 
Some involve only medical factors, while others 
only look at sociodemographic and/or psychosocial 
factors.1,6,16-17 Moreover, the results are sometimes 
contradictory. Pardede et al.6 concluded that the 
degree of CKD was not significantly related to the 
quality of life, while Francis et al.17 and Ademola  
et al.18 noted that children with a more severe degree of 
CKD had worse quality of life. In Indonesia, research 
on the quality of life of children with CKD has been 
limited.6 Therefore, a comprehensive assessment of 
quality of life in children with CKD is important in 
order to provide appropriate interventions to improve 
the quality of life of children with CKD. As such, 
we aimed to assess quality of life and determine the 
sociodemographic, medical, and psychosocial factors 
associated with quality of life in children with CKD 
at using the PedsQLTM 4.0 Questionnaire.

Methods

This cross-sectional analytic study was done to assess 
quality of life in children aged 2-18 years with CKD 
who were treated with conservative therapy and 
hemodialysis. We assessed the association of quality 
of life with sociodemographic factors, medical factors, 
and psychosocial factors. The study was conducted 
in the Outpatient Clinic of the Nephrology Division 
and Inpatient Unit of the Child Health Department/ 
Dr. Mohammad Hoesin Hospital, Palembang, South 
Sumatera, from June to November 2021.

Study participants were pediatric patients with 
CKD treated at the Child Health Department of 
Dr. Mohammad Hoesin Hospital who fulfilled the 
inclusion criteria (children aged 2-18 years with a 
diagnosis of CKD). Participants were recruited by 
a consecutive sampling method. Exclusion criteria 
were children with communication problems due to 
conditions such as intellectual disability, autism, Down 
syndrome, or cerebral palsy, decreased consciousness, 
parents’ refusal to participate, or incomplete data. 

The dependent variable in this study was quality 
of life of the subjects, evaluated using PedsQL™ 
4.0 with the developers’ agreement. The PedsQL™ 
Questionnaire consisted of a child self-report for ages 
5-18 years and a parent proxy report for ages 2-18 
years. Quality of life was considered to be poor if the 
total summary score was <70.17 

The independent variables were grouped into 
sociodemographic, medical, and psychosocial factors. 
Sociodemographic factors included age, sex, children’s 
and mother’s educational level, area of residence, 
and socioeconomic status. Medical factors consisted 
of etiology of CKD, disease severity, onset, time 
since diagnosis, nutritional status, stature, anemia, 
hypertension, CKD-mineral bone disorder (CKD-
MBD), and treatment modality. Psychosocial factors 
comprised behavioral disorder or sleep disturbance. 
Mother’s educational level was classified as high if 
they had completed junior high school and low if they 
had not. Area of residence was classified as rural and 
urban. Socioeconomic status was assessed by family 
income based on the provincial monthly minimum 
wage (IDR 3,043,111 or approximately USD 217). 

All data were recorded on study forms and 
analyzed using SPSS version 26.0 (IBM, Armonk, 
New York). Bivariate analysis was done using the 
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Table 1. QoL score in children with CKD

Domain
Parent’s report* 

(n=112)
Children’s report* 

(n=103)

Physical function 72.49 (25.96) 71.99 (25.36)

Emotional function 75.49 (18.69) 73.93 (20.01)

Social function 88.66 (14.27) 85.83 (16.09)

School function 72.23 (20.29) 71.20 (22.71)

Overall score 76.86 (17.08) 75.69 (16.61)

*mean(SD)

Chi-square test. Variables with a P value <0.25 
were further analyzed by multivariate analysis using 
logistic regression. This study was approved by the 
Ethics Commission, Faculty of Medicine, Universitas 
Sriwijaya. 

Results

We initially included 129 participants in the study, 
but only 112 fulfilled the inclusion criteria and had 
complete data. Nine out of the 112 participants (8%) 
could not complete the children’s report due to their 
young age (<5 years). We made an adjustment to 
the question about school due to the COVID-19 
pandemic conditions at the time of the study. Low 
quality of life was reported by both parents (32.1%) 
and children (33.0%). The mean total quality of 
life score for CKD children based on parents’ and 
children’s reports were similar, namely 76.86 (SD 
17.08) and 75.69 (SD 16.61), respectively. Most 
children reported physical and emotional function as 
the most commonly affected areas, whereas parents 
reported mostly physical and school function as 
the most commonly affected areas. Mean quality of 
life scores reported by parents and children in each 
domain are listed in Table 1.

The majority of participants were male (53.6%). 
Subjects had a median age of 11.5 (range 4-17) years, 
with 35.7% of subjects aged <10 years and 64.3% 
aged 10-17 years. Based on education level, 83.9% 
of children had not completed junior high school. 
Most subjects were in  elementary school (40.2%) and 
junior high school (28.6%). Seven (6.3%) subjects had 
dropped out of school. There was a similar proportion 
of mothers with high (50.9%) and low (49.1%) 

education levels. Most patients had a total family 
income below the minimum wage (67.9%) and lived 
in urban areas (59.8%) (Table 2). 

The results of the analysis of sociodemographic 
factors and quality of life in children with CKD are 
shown in Table 2. None of the sociodemographic 
factors studied were significantly associated with 
quality of life. However, age was included in the 
multivariate analysis since it had a P value of 0.10 for 
parents’ report and 0.23 for children’s report.	

In our study, the etiology of CKD was mostly 
caused by glomerular disorders, with most subjects 
at an early stage. The youngest age at diagnosis 
was 1 year and the oldest was 17 years (median 10 
years). Fifty-eight (51.8%) subjects had their CKD 
onset during adolescence. The shortest duration of 
illness was 1 month and the longest was 121 months 
(median 18 months). The majority of subjects 
(87.5%) had a duration of illness of <60 months. 
Subjects’ nutritional status distribution was 48.3% 
well-nourished, 38.4% obese and overweight, and 
13.4% malnourished. Almost half of subjects had 
short stature (49.1%), while 50.9% had anemia, 
62.5% had hypertension, and 39.3% had CKD-
MBD. The proportion of subjects who underwent 
hemodialysis and continuous ambulatory peritoneal 
dialysis (CAPD) were 9.8% each, while the remaining 
80.4% received conservative therapy. Two-thirds of 
children received steroids and one-third received 
immunosuppressants within the previous 3 months. 
A total of 39 (34.8%) subjects experienced sleep 
disorders, while 16 (14.3%) had behavioral disorders 
(Table 3).

According to parents’ reports, negative 
associations with quality of life were noted for disease 
severity, short stature, anemia, CKD-MBD, treatment 
modality, steroid usage, behavioral disorder, and sleep 
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Table 2 . Analysis of sociodemographic factors and QoL in children with CKD (N=112)

Variables
n(%)

Parent’s report   
(n=112)

Children’s report  
(n=103)

Mean overall 
QoL score 

(SD)

OR  
(95%CI)

P 
value

Mean overall 
QoL score 

(SD)

OR  
(95%CI)

P 
value

Sex
Female
Male

52 (46.4)
60 (53.6)

76.94 (15.72)
76.79 (18.31)

0.89  
(0.4 to 1.97)

0.77 76.51 (15.12)
74.88 (18.07)

	 0.72  
(0.32 to 1.65)

0.44

Age group 
<10 years (child)
10-18 years (teen)

40 (35.7)
72 (64.3)

80.00 (15.93)
75.12 (17.55)

2.07  
(0.86 to 4.99)

0.10** 76.66 (17.66)
75.23 (16.02)

1.63  
(0.64 to 4.15)

0.23**

Child’s education level 
Below junior high school
Junior high school or above

94 (83.9)
18 (16.1)

76.56 (17.16)
78.43 (17.03)

1.81  
(0.55 to 5.95)

0.33 75.35 (16.69)
77.25 (16.62)

1.91  
(0.58 to 6.32)

0.28

Maternal education level
Low
High

55 (49.1)
57 (50.9)

77.69 (17.05)
76.07 (17.23)

	
0.90  

(0.40 to 1.98)
0.78 76.36 (16.69)

74.97 (16.90)
	 1.30  

(0.57 to 2.98)
0.53

Socioeconomic status
Low 
High

76 (67.9)
36 (32.1)

76.54 (17.15)
77.54 (17.15)

	
1.11  

(0.47 to 2.62)
0.80 76.05 (16.43)

74.92 (17.23)
	 0.98  

(0.41 to 2.36)
0.96

Residency
Rural
Urban

45 (40.2)
67 (59.8)

75.34 (17.18)
79.13 (16.87)

1.53  
(0.67 to 3.51)

0.30 74.74 (17.12)
76.97 (16.02)

1.32  
(0.57 to 3.05)

0.52

disturbances. According to the children’s report, 
negative associations with quality of life were noted in 
disease severity, short stature, anemia, hypertension, 
modality of therapy, steroid usage, behavioral disorder, 
and sleep disturbance. The analysis of quality of life 
in children with CKD with medical and psychosocial 
factors is shown in Table  3.

Multivariate analysis revealed that disease 
severity [OR 9.084 (95%CI 2.918 to 28.281); 
P<0.001], behavioral disorders [OR 6.912 (95%CI 
1.681 to 28.416); P=0.007], and sleep disturbances 
[OR 6.848 (95%CI 2.390 to 19.620); P<0.001] were 
significantly associated with quality of life based on 
parental reports, whereas anemia [OR 3.926; (95%CI 
1.035 to 1.3898); P=0.044], sleep disturbances 
[OR 6.444 (95%CI 1.278 to 32.493); P=0.024] and 
behavioral disorders [OR 5.723 (95%CI 95% 1.924 to 
17.022); P=0.002] were significantly associated with 
quality of life based on children’s reports. Multivariate 
analysis are shown in Tables 4 and 5.

Discussion

In our study, the mean scores of global quality of 
life for children with CKD based on parental and 
child reports were 76.86 and 75.69, respectively. 
Similarly, a previous study stated that the average 
quality of life total score of children with CKD based 
on children's reports was 74.78. The proportions 
of poor quality of life based on parental and child 
reports were 32.1% and 33.0%, respectively. Thirty 
percent children with CKD experienced poor quality 
of life.16 However, anoter study reported that poor 
quality of life prevalences in children with CKD based 
on parent and child reports were 54.5% and 56.3%, 
respectively.6 Physical function was most frequently 
affected, according to parents’ and children’s reports. 
Gerson et al.16 stated that children with CKD had 
significantly lower physical, school, emotional, and 
social domain scores than healthy children. 

We  f o u n d  n o  a s s o c i a t i o n  b e t w e e n 
sociodemographic factors and the quality of life of 
children with CKD from either parents' or children's 
reports. Age and quality of life had no significant 
association with low quality of life (P=0.10 in parents’ 
reports; P=0.23 in children's reports). In contrast, 
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Table  3. Analysis of medical and psychosocial factors and QoL in children with CKD

Characteristics
n(%)

Parent’s report   
(n=112)

Children’s report  
(n=103)

Mean overall 
QoL score 

(SD)
OR (95%CI)

P 
value

Mean overall 
QoL score 

(SD)
OR (95%CI)

P 
value

Etiology of CKD
Glomerular 
Non-glomerular 

77 (68.8)
35 (31.3)

79.35 (16.67)
71.40 (16.94)

	
2.88 (1.24 to 6.69)

	
0.012 77.47 (16.26)

72.08 (16.98)
1.72 (0.73 to 4.05) 0.216

Disease severity
Later stage (4-5)
Early stage (1-3)

27 (24.1)
85 (75.9)

67.63 (16.20)
79.80 (16.37)

7.44 (2.87 to 19.34) 0.001 67.70 (17.91)
78.39 (15.35)

	 4.16 (1.64 to 10.6) 0.002

Age at onset
1-9 years (childhood)
10-17 years (adolescent)

54 (48.2)
58 (51.8)

77.37 (17.06)
76.40 (17.24)

	 0.80 (0.36 to 0.77) 0.583 75.51 (16.25)
75.83 (17.03)

	 0.76 (0.33 to 1.76) 0.519

Duration of illness
>60 months
<60 months

14 (12.5)
98 (87.5)

71.82 (16.30)
77.58 (17.15)

	 1.09 (0.48 to 2.47) 0.834 71.82 (12.76)
76.30 (17.12)

	 1.09 (0.47 to 2.54) 0.843

Nutritional status 
Overweight to obese
Underweight to normal

43 (38.4)
69 (61.6)

78.88 (14.81)
75.61 (18.34)

	 0.73 (0.32 to 1.67) 0.449 77.98 (15.15)
74.24 (17.44)

	 0.96 (0.41 to 2.24) 0.930

Stature
Short
Normal

55 (49.1)
57 (50.9)

72.39 (17.30)
81.18 (15.85)

	 2.43 (1.07 to 5.52) 0.031 71.68 (16.22)
79.62 (16.20)

3.01 (1.29 to 7.27) 0.010

Anemia
Present 
Absent

57 (50.9) 72.20 (16.83) 4.60 (1.90 to 11.13) 0.001 70.90 (17.44) 6.83 (2.50 to 18.65) 0.001

Hypertension 
Present 
Absent

70 (62.5)
42 (37.5)

74.69 (16.26)
80.48 (17.99)

	 1.90 (0.80 to4.47) 0.144 73.10 (16.62)
80.52 (15.71)

3.59 (1.32 to 9.78) 0.010

CK-MBD
Present 
Absent

44 (39.3)
68 (60.7)

73.43 (18.44)
79.08 (15.88)

	 2.28 (1.01 to 5.13) 0.044 73.35 (17.98)
7736 (15.50)

	 1.98 (0.86 to 4.56) 0.106

Treatment modality 
Dialysis
Conservative

22 (19.6)
90 (80.4)

66.37 (15.65)
79.43 (16.50)

	 9.33 (3.23 to 
26.99)

0.001 66.67 (17.27)
78.00 (15.73)

	 4.72 (1.72 to 
12.97)

0.002

Steroid use
Yes
No

71 (63.4)
41 (36.6)

80.81 (15.78)
70.02 (17.27)

0.21 (0.09 to 0.50) 0.001 78.81 (15.46)
70.77 (17.36)

	 0.42 (0.18 to 0.97) 0.039

Immunosupressant use
Yes
No

40 (35.7)
72 (64.3)

79.51 (15.75)
75.39 (17.71)

	 0.48 (0.20 to 1.17) 0.103 77.86 (16.56)
74.42 (16.64)

	 0.74 (0.31 to 1.77) 0.503

Behavioural disorders
Present 
Absent

16 (14.3)
96 (85.7)

60.73 (15.41)
79.55 (15.88)

9.00 (2.65  to 30.55)
	

0.001 59.92 (14.04)
78.17 (15.65)

6.77 (1.94 to 23.64) 0.001

Sleep disturbances
    Present 

Absent
39 (34.8)
73 (65.2)

64.03 (15.03)
83.72 (13.92)

8.13 (3.33 to 19.89) 0.001 63.45 (16.05)
81.99 (13.07)

7.90 (3.13 to 19.95) 0.001

Chi-square; CI=confidence interval; OR=odds ratio; significant if P <0.05; **Included in multivariate analysis (P <0.25). 

a previous study reported that children with CKD 
aged 13-18 years had the lowest quality of life.6 
Several psychological theories suggest that health-
related quality of life declines specifically with age. 

Pubertal adolescents often face problems coping with 
their environment. Our differing results could have 
been due to differences in age grouping: we grouped 
subjects into adolescents and children based on cut-off 
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Table 4. Multivariate analysis of of quality of life’s determinants based on parent’s report

Variables B S.E. Wald OR (95%CI) P value

Disease severity 2.207 0.579 14,503
9.084

(2.918 to 28.81)
0.000

Behavioral disorders 1.933 0.721 7.184
6.912

(1.681 to 28.416)
0,007

Sleep disturbances 1.924 0.537 12,835
6.848

(1.390 to 19.620)
0.000

Constant -2.517 0.447 31682
0.081 

0.000

Table 5. Multivariate analysis of of quality of life’s determinants based on child’s report 

Variables B S.E. Wald OR (95% CI) P value

Anemia 1.368    0.68 4.04 3.926 (1.035 to 14.898) 0.044

Hypertension 1.549 0.802   3.736 4.708 (0.979 to 22.653) 0.053

Steroid use -1.138 0.634   3.224 0.32 (0.092 to 1.11) 0.073

Behavioral disorders 1.863 0.825   5.094 6.444 (1.278 to 32.493) 0.024

Sleep disturbances 1.744 0.556   9.837 5.723 (1.924 to 17.022) 0.002

Constant -3.030 0.766 15.668 0.048 0

points set by the Ministry of Health of the Republic of 
Indonesia, while the aforementioned study grouped 
subjects based on the PedsQLTM Questionnaire age 
grouping (2-4, 5-7, 8-12, and 13-18 years).6,18

Most subjects’ educational status were elementary 
school (40.2%) and junior high school (28.6%). Seven 
(6.3%) subjects had dropped out of school. Morton et 
al. reported that 71% of adult patients with CKD since 
childhood dropped out of school due to illness.19 In 
addition, a study found a marked difference in school 
attendance between controls and CKD patients, with 
57% of patients reporting delayed education due to 
health problems.20 In our study, children's education 
status was not significantly associated with impaired 
quality of life (P=0.33 in parents’ reports; P=0.28 in 
children's reports). A previous study also noted no 
significant relationship between children's education 
and quality of life based on parents’ reports, but in 
children’s reports, secondary education had a 3.962 
times higher risk of poor quality of life (P<0.05; 95%CI 
1.621 to 9.681).6 Our differing results may have been 
due to differences in the operational definition of the 
grouping of children's education levels. We classified 
children’s education levels into below junior high and 
junior high or above, while Pardede et al.6 classified 
them into low, medium, and high levels.

Maternal education was not significantly 

associated with quality of life (P=0.78 in parents’ 
reports; P= 0.53 in children’s reports), similar to the 
findings of Pardede et al.6  Didsbury et al.21 performed 
a systematic review of the quality of life studies of 
children with chronic illness and found that children 
with CKD whose mothers had completed more than 
16 years of schooling had better overall mean scores 
across the four PedsQL questionnaire domains [school 
(P<0.05), emotional function (P < 0.05), physical 
function (P<0.05), and social function (P<0.05)] 
compared to children whose mothers had low 
education. Higher levels of parental education are 
believed to increase parents' awareness and knowledge 
about their children's health and generally support 
better jobs and incomes, leading to better HRQOL 
and life expectancy.22 However, maternal level of 
knowledge is not always in line with the level of formal 
education. Knowledge can be obtained from informal 
education, media, and maternal experience.23

Family income was not significantly associated 
with quality of life, nor was place of residence. These 
findings are in agreement with those of two previous 
studies.6,24 One other study, however, noted that 
children living in rural areas had better health-related 
quality of life than those in urban areas.22 Perceptions 
and expectations about health-related quality of life 
and living facilities differ between rural and urban 
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children.25 Our differing results may have been due 
to different research locations as local conditions, 
community perceptions, and living facilities may differ.

Bivariate analysis revealed that the CKD etiology 
had a significant relationship with poor quality of 
life based on parental reports. To the best of our 
knowledge, there has been no past research linking 
CKD etiology with the quality of life.

Most subjects (75.9%) were in the early stages 
of CKD (stage 1-3). Children with more severe CKD 
(stages 4-5) had a 7.44 times higher risk for poor quality 
of life based on both parents’ and children’s reports 
compared to those in stages 1-3. This significance 
was maintained in multivariate analysis of factors 
affecting quality of life according to parents’ reports. 
Advanced CKD entails more severe symptoms and 
complications and increasingly complex treatment, 
both of which affect all aspects of quality of life. 
Most studies reported that patients with lower kidney 
function had worse health-related quality of life. In 
a study that used the health utility index (HUI) to 
assess quality of life, children with CKD stages 1-2 
had higher quality of life than those with CKD stages 
3-5. The decrease in quality of life measures was more 
pronounced in the domains of cognition, pain, and 
emotion.26 Another study noted that disease-specific 
health-related quality of life significantly declined 
with advancing stage of CKD.27 Patients with stage 4 
CKD showed greater impairment in physical, social, 
and school function than their healthy counterparts. 
In a study using the 20-Item Medical Outcomes Study 
(MOS-SF-20™) to evaluate health-related quality 
of life, patients with stage 4-5 CKD had lower scores 
in self-esteem, physical performance, and general 
physical activity, but not in socialization.13 However, 
some other studies found no significant association 
between the severity of CKD and quality of life.6,15

There was no significant difference in quality of 
life, be it according to parents’ or children’s reports, 
between childhood- and adolescent-onset CKD. 
Similar findings have been reported by Clave et al.24 
We found that duration of illness of >60 months vs. 
<60 months did not affect quality of life, contrary to 
a previous study that reported children who had CKD 
for >60 months to have a 1.571 times higher risk of 
poor quality of life than those with <60 months of 
illness.6 Another study reported that the proportion 
of life lived with CKD was positively associated with 

PedsQL physical domain scores, with an increase of 
0.8 points in physical functioning score for every 10% 
increase in the proportion of life lived with CKD. Time 
spent with CKD was associated with higher overall 
quality of life scores, indicating adaptation.16 

We did not find a significant association between 
nutritional status and quality of life, in agreement a 
study that reported no significant difference in quality 
of life scores between obese and non-obese patients 
with CKD.13  Nearly half of our subjects had short 
of stature (49.1%), which was negatively associated 
with quality of life both according to parents’ and 
children’s reports. Short stature is common in 
children with CKD; in a study, an estimated 36% of 
children with CKD had a z-height score < -1.88.28 
Short stature was significantly associated with poorer 
quality of life.26 In a prior study, 17% of children 
with CKD had short stature, but while their physical 
domain quality of life scores were lower than those 
of those the normal height group, the difference was 
not statistically significant.25 Short stature has been 
associated with lack of self-worth and self-confidence 
in navigating environments. Short stature in children 
with CKD may also be related to the chronicity and 
complications of CKD that inhibit growth.29

Anemia, found in 50.9% of our subjects, had a 
significant negative association with quality of life. 
In agreement with our results, two previous studies 
found that children with more severe anemia had 
a significantly lower quality of life.30,31 Anemia can 
cause fatigue, reduced exercise capacity due to lack 
of oxygen carried to body tissues, impaired immunity, 
and reduced cognitive abilities.32

We found a significant association between 
hypertension and lower quality of life based on 
children's reports. A previous study showed a small 
but significant difference in quality of life in CKD 
patients with vs. without hypertension.33

In this study, subject who underwent dialysis 
had a lower quality of life. The choice of therapeutic 
modality has been reported to negatively affect 
children's quality of life according to children’s reports, 
especially in the physical domain. Patients undergoing 
dialysis commonly have end-stage renal disease 
necessitating renal replacement therapy. Dialysis 
frequency, repeated hospital admissions, and dialysis 
risks such as anemia and infection affect the quality 
of life of children with CKD.13
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Forty (35.7%) subjects in our study received 
immunosuppressive agents within the previous three 
months. The use of immunosuppressants did not 
significantly affect quality of life. Steroid treatment, 
received by 63.4% of our subjects, significantly affected 
quality of life based on both parents’ and children’s 
reports on bivariate analysis, possibly through their 
side effects of weight gain, gingival hypertrophy, acne, 
and Cushingoid appearance. However, the association 
did not persist when other factors were taken into 
account in multivariate analysis. To our knowledge, 
no study has linked the quality of life of children CKD 
with steroid or immunosuppressant use.34

The presence of behavioral disorders was 
significantly associated with lower quality of life 
based on parents’ and children’s reports. Symptoms 
of depression and anxiety negatively affect the 
perception of health-related quality of life. In addition, 
lower resilience scores were associated with clinically 
significant depressive symptoms. One study found that 
47% of CKD patients reported psychological problems 
during childhood, 27% of whom were referred for 
treatment. The frequency of referrals to a psychologist 
and/or psychiatrist was 35.7% among CKD patients, 
compared to only 3.5% among controls. Such 
symptoms were also associated with poorer overall 
health-related quality of life scores, as well as lower 
scores in school, social and psychosocial subdomains.19

Sleep disturbances, found in 39 (34.8%) subjects, 
were significantly associated with lower quality of 
life in bivariate analysis, based on reports from both 
parents and children. Sleep disturbances (including 
restless leg syndrome/paroxysmal leg movements, 
sleep-disordered breathing, and insomnia) in CKD 
stages 1 to 4 may affect the patient's quality of life.20 

In a study which assessed sleep quality using the 
Pittsburgh Sleep Quality Index (PSQI), PSQI scores 
were low in healthy volunteers, but highest in pre-
dialysis patients.35

There were several limitations in our study, such 
as a relatively small sample size, lack of a comparison 
with healthy controls, difficulties in obtaining 
questionnaire responses from subjects aged 5-7 years. 
In addition, our study design was only able to describe 
conditions at the moment of observation, as we did 
not observe quality of life for a certain period of time. 

Finally, we conclude that in children with CKD, 
anemia, behavioral disorders, and sleep disturbances 

affect quality of life from the children’s perspectives, 
whereas disease severity, behavioral disorders, and 
sleep disturbances affect quality of life from the 
parents’ perspective. The quality of life of children 
with CKD should be assessed from the time the child 
is diagnosed and repeated periodically, especially in 
children with risk factors for advanced CKD. 
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